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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMMmbl MO OHOJIOTHH TEOPETHYECKYIO) OCHOBY IS
OTIPEJICIICHHS] TOIXO0J0B K (OPMUPOBAHUIO COJACPNKAHUSA Y4eOHOTO MpeaMeTa
«buonorus» cocraBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COJEp)KaHWs, pPe3yJbTaToB OOyYCHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TTOJIOKEHUS 00 OOITUX MENIX U
MPUHITUIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHUE CHCTEMBl CPETHETO
oOmrero oopazoBanusi B Poccutickoit denepaiuu, a Takke MOJI0XKEHHS O crieluduke
Owonornu, e¢ 3HAYECHWW B TIO3HAHWHM JKUBOM TIPUPOJIBI U OOCCICUCHHU
CYIIIECTBOBAHMSI YeJIOBEYECKOTro obOmiecTBa. COrsIacCHO Ha3BaHHBIM IOJIOKCHHSM,
OTIpEJICIICHBl OCHOBHBIC (DYHKITH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpA.

[IporpamMma no OGuosorum Jaét MpecTaBICHHE O 1eNsIX, 00 00IIel cTparerun
oOy4eHHsI, BOCTUTAHUS U PA3BUTHUS 00YUAIONINUXCS CPEACTBAMHU YIEOHOTO MpeMeTa
«buonorusi», onpenenser o0a3aTeIbHOE MPEAMETHOE COJEPKaHUE, €T0 CTPYKTYPY,
pacnpeneicHUe MO pas3jaesiaM M TeMaM, PEKOMEHIYEeMYIO TOCIeI0BATEIIBHOCTD
W3Yy4YeHUST YIEOHOTO MaTepraia ¢ y4€TOM MEKIIPEAMETHBIX U BHY TPUIIPEIMETHBIX
CBs3€H, JIOTHKH 00pa3oBaTENBLHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme o 6M010THHN TaK)Ke YUYUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W TPEIMETHBIM pe3yJbTaTaM OOydYeHHs B
dbopmupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NeATETHbHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCS MO OCBOCHUIO COJEpKAHUS
OMOJIOrMYECKOr0 00pa30BaHMS.

B nporpamme no Ouonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJIOTHM, OJjlarojaps 4YeMy B HEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJIOTUYECKOTO MBIIUICHUS, MPEACTABICHUI O 3J0POBOM
oOpa3e XU3HM M OCPEKHBIM OTHOIICHUEM K OKpYXKalomeld MPUPOIHOW cpee.
[ToaToMy Hapsmy ¢ W3ydeHHEM OOIIEOMOIOTHUECKUX TCOPUH, a TaKXKe 3HAHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YACJICHO BHUMAaHUE HCIOJIb30BAHHIO
MOJIYYEHHBIX 3HAHUHW B MOBCEIHEBHOM KU3HU ISl PEUICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJIE: TPO(HUIAKTHKYA HACIEJACTBEHHBIX 3a00JICBAHMKA YeEIOBEKA, MEIHKO-
TeHETHYECKOTO KOHCYIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTHUECKH 1IETIECO00Pa3HOTO
MOBEJACHUS B OKPYXAIOUIEH NPUPOJHON CpeJie, aHaIu3a BIMSHUS XO3SMCTBEHHOU
JESATETHLHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.



Ycunenne BHUMaHMS K TPUKIATHON HANPABICHHOCTH YYEOHOTO Mpeamera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00ECTICUeHUS YCIIOBUM JIJISl PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3aJa4 IIKOJLHOTO OMOJOTHYECKOTO 00pa30BaHUs, KOTOPas
npeanoiaraet (GOpMUPOBaHUE Y OOYYAIONIUXCS CIIOCOOHOCTH aJalnTHPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHEe cpemHero ooOmiero 0o0pa3oBaHUS 3aHMMAET Ba)KHOE
mecto. OHa obecreunBaer (GopMUpPOBAHUE y OOYYArONIMXCS TPEICTABICHUNA O
HAy4YHOW KapTUHE MHpA, pACIIUPSET U 00O0OIIaeT 3HAHUS O KUBOW MpUpoje, €€
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OPTraHM3alldd M DBOJIOIUH, CO31aéT
YCIOBHSI  JUIS:  TIO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOIBLI,  (OPMHUPOBAHUS
(GyHKIIMOHATBPHOW T'PaMOTHOCTH, HAaBBIKOB 370pPOBOTO W Oe3omacHOro ooOpasa
’KU3HU, IKOJIOTMYECKOTO MBIIIUICHHUS], IEHHOCTHOTO OTHOIIIEHUS K KUBOUW MPUPOJIE
U YEJIOBEKY.

Bonbimoe 3HaueHne OMOIOTHST UMEET TAKKe JIJIS PEIICHUS BOCITUTATEIBHBIX U
pa3BUBAIOIIMX  3a4a4  CpegHero  oOmero  oOpa3oBaHus,  COIHAIU3ALUN
oOyuaroruxcs. M3ydyenne 6monmorun oOecreynBaeT yciaoBus st (popMuUpoBaHUS
WHTEJUIEKTYaNIbHbIX, KOMMYHHUKAllMOHHBIX ¥  MH(QOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIbTYpPHI, CIIOCOOCTBYET HHTETpAIlMU OMOJOTWYECKUX 3HAHHHA C
MPEICTABIICHUSIMHU U3 IPYTUX YUCOHBIX MMPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMHH U
reorpadguu. Ha3BanHbIe TONOXKEHUS O TMPEAHA3HAYCHUH Y4YeOHOTO MpeaMeTa
«buonorus» COCTaBUIM OCHOBY IS ONpPENENEeHUs TMOAXOJA0OB K OTOOpYy u
CTPYKTYPUPOBAHHUIO €ro COJAEpKaHUs, TMPEACTaBICHHOr0 B IMporpamme 1o
OHOJIOTHH.

Ot6op conmepkanusi ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3WUIHNA KYJIbTYPOCOOOPA3HOTO TOJX0JIa, B COOTBETCTBHH C
KOTOPBIM OO0YyYaroIuecs: JOJDKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [IJIS
dbopmupoBaHus OOUIEH KYJIbTYpbl, OMNPEIEISAIONME aJIeKBaTHOE IOBEACHHE
YeJloBeKa B OKpYXKarolleld MPUPOIHONW cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHON
KU3HU U MPAKTUYECKOUW aesiTeapbHOCTH. Oco00e MECTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIePKaHUs, KOTOPhIE CITy>KaT OCHOBOM JJisi (POPMUPOBAHUS
MPEJICTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[EHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHH3allUU
OMOJOTUYECKOTO 00pa30BAHMS.

CTpyKTypHpOBaHUE COACpKAHUSA Y4YEOHOrO0 MaTepwalia B IPOrpaMme II0
OWOJIOTUY OCYNIECTBIICHO C YYETOM NPHOPUTETHOTO 3HAYCHUS 3HAHUU 00
OTIUYUTENIbHBIX OCOOCHHOCTSX >KUBOU MPHUPOBI, O €€ YPOBHEBON OpPraHMU3aIuu U
HBOJIIOIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICIICHBI CIICIYIONTUE COJIepKaTeNbHbIC TMHUN: «bronorus kak Hayka. MeTomapl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormdeckas cuctemay, «OpraHu3M Kak



Oouonornueckas cucrema», «CucreMa M MHOrooOpas3ue OpPraHUYEeCKOTO MHUPay,
«OBOIFOLUS KUBON NPUPOJIBI», « IKOCHUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[enr uzyueHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYy4YaOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(YHKIMOHAJIBHOU
OpraHu3ald{d >KUBBIX CHCTEM pa3HOrO paHra M HNPUOOPETEHHE YMEHUH
UCIOJB30BaTh ATH 3HAHMs [Js I'PAMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOIIEM.

JoctikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00eCcrieunBaeTCs pEIEHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOITMYECKUX TEOPUSX,
YUECHMSX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyXKalluX OCHOBOU
JUist OPMHUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOT00Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHM3alMH, BBIIAIOIIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAaHUSAX B OMOJIOTHH;

¢dopMupoBaHHE y OOYYArOIIMXCS MO3HABATENbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCe aHaldu3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHbBIX B3IVISIIOB, MJAEH M TOJIXOJ0OB K HM3YUYEHHUIO JKHUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3alny;

CTAaHOBJICHHE y OOydarommxcs oO0mel KyJbTypbl, (yHKIHOHAIbHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OILICHUBATH SBJICHUS OKPY’KAIOILIETO
MHpa >KMBOM IPUPOJIbI HA OCHOBAHWH 3HAHUM U OIbITA, OJYYEHHBIX [TPU U3YUEHUU
OHOJIOTHH,

dbopmupoBaHre Yy OOy4YalOMMXCAd YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESATENIbHOCTH YEJIOBEKAa, Ppa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHHUS K HEH, COOII0OICHUS DTUIECKUX
HOPM IIpU IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUI [JIs TOBBIIICHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYPHI, 11 (GOPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU IS
OLICHKH TIOCJIEICTBUIM CBOEU AESATEIBHOCTHU 10 OTHOLIEHUIO K OKPY’KAIOIIEN cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIIOACHHE Mep MNPOPUIAKTUKI
3a00sIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTENbHBIM YUYEOHBIM IMPEIMETOM, BXOMSIIMM B
COCTaB MpeaMEeTHOM o0nacTh « ECTeCTBEHHO-HAYUHbIE MPEIMETHI.



Jlist u3ydenusi OMojaoruu Ha 6a30BOM ypOBHE CpeHETo 0011ero oopa3oBaHus
otrBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 gac B HeneMO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMH €CTECTBEHHBIMU HayKamu, (usiocodueit, ITUKONU, SCTETUKONW U MPABOM.
Posnb 6uonorun B hopMupoBaHNN COBPEMEHHON HAYYHON KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTo/1b1 TO3HAHUS )KUBOUM TIPUPObI (HAOII0IEHUE, SIKCIIEPUMEHT, ONTMCAHNE,
U3MEpeHHe, Kiaccu(puKalMs, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JlemoHcTpanum:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBDY.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHME pa3IUYHBIX METOAOB IPHU
M3YUYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

’Kusble cructembl (OMOCUCTEMBI) KaK IMpeaAMeT u3ydeHus: ouonoruu. Oinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CBoiicTBa OMOCUCTEM M HX pazHOOOpa3ue. YPOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, IOMYJSILIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTUYECKHI ), OMOC(EpHBIH.

JleMoHCcTpanuu:

Tabnunel u cxeMbl: « OCHOBHBIE MPU3HAKH KU3HUY», «YPOBHU OpraHU3alUU
YKUBOM ITPUPOIBD.

O6opynoBanue: moaenb moJiekyibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTBHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIIECTBA.

OyHKUMA BOAbI W MHUHEpaJbHBIX BellecTB B KieTtke. llogaep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3ameHnMble 1 3aMEHUMbIE AMUHOKHUCJIOTHl. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAS, BTOpUYHAsl, TPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XWMHYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIUU OENKOB.



depMeHTHI — Oronornyeckue Karanuzatopsl. CTpoeHne pepMeHTa: aKTUBHBIH
neHTp, cyocrpatHas cnenuduyHocth. Kodepmentsl. Buramunbl. OTinuus
(hepMEHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (IJIH0K03a, pru003a U Ie30KCUpr003a), Tucaxapubl
(caxapo3a, JlaKkTo3a) MW Ioducaxapuiabl (Kpaxmaj, TJIMKOTeH, IEeJUTI0JI03a).
buonornyeckue GyHKIIMN YTIIEBOIOB.

Jlunuae:  Tpurauuepuabl, Qocdoaunuasl, crepounsl. [uapoduIbHO-
runpodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu smnuaoB. CpaBHEHUE
YIJIEBOJIOB, OCJIKOB U JIMIMTUJAOB KaK UCTOYHUKOB SHEPTHUHU.

Hyxknennoseie xkucnorsl: JHK w PHK. Hykmeormaet — MoOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkiuu PHK.
Bunasr PHK. AT®: ctpoenune u GyHKIUM.

[{utonorus — Hayka o kieTtke. Kiietounas Teopust — mpuMep B3aUMOIEUCTBUS
uaen u paKkToB B HAYUYHOM MO3HAHUU. MeTO bl U3yUeHUS KIIETKHU.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKky KIETOK: 3aMKHYTast
HapykHas MmemOpana, Monekynsl JIHK kak renermueckuii ammapar, cuctema
CUHTE3a OeJKa.

Tumel KJIETOK: JyKapuoTHUecKas U Mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUsI MPOKapHOTUYeCKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIHMKC, UX
dbyukiuu. [1nasmatuyeckas memOpaHna, e€ cBoiicTBa u pyHkuu. [{uromnazma u eé
opranoujipl. OnHoMemOpannbie opranounbl kietku: OIIC, ammapat ['ombmxw,
nn30coMBbl.  [loyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHIPUHU, IUIACTUIBIL.
[Ipoucxoxnenne MUTOXOHIApUM u mmactud. Buael turactun. HememOpanHbie
OpraHoOUJIbl KJIETKU: PUOOCOMBI, KJIETOUHBI IEHTP, LEHTPUOJIHU, PECHUYKHU,
KI'yTUKU. QYHKIUU OPraHOUIOB KIIETKU. BKiltoueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue snpa: saepHas o00J10YKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

[wnarpammel: «PacnpeneeHue XMuMAYECKUX JJIEMEHTOB B HEXKUBOW IPUPOIEY,
«PacmpeniesnieHue XUMHUYECKHUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuognueckass TabiauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIeKyYJIbl BOJIb», «brocuHTe3 Oenka», «CTpoeHue MOJIEKyYJIbl OenKay,
«Ctpoenne pepmentay, «Hyxnennosbsie kuciotel. JJHK», «Ctpoenune momnexyb



AT®», «CtpoeHne 3yKapuoTHUYECKON KIETKW», «CTpOeHHE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sapa KIETKn», «YTIIeBOJbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHUE Jisi MPOBEICHUS
HaOIIOJICHUM, W3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaTIUTUYECKONW AaKTUBHOCTHU
(bepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y».

JlaGoparopnas pabora No 2. «M3yyeHue CTpoe€HUs KIETOK pacTCHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHICAHUEY.

Tema 4. ’KnzHeaeaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, Wi MeTab0au3M. ACCUMUWIALNS (TUTACTUYECKU OOMEH) U
JTUCCUMMIISIIMS (PHEpreTUdYeckuii oOMEH) — JB€ CTOPOHBI €JIMHOI0 Ipollecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3Ma.

Turnbel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posib pepMeHTOB B
O0OMEHE BEIlleCTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dborocunTe3a. DPpheKTUBHOCTh (oTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpenibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €T0
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUe OakTepuu. 3HaUYCHUE XEMOCUHTE3a s
YKU3HH Ha 3eMIe.

DHepreTuuecknii oOMeH B KieTke. PaciiernieHue BelecTB, BBIJCICHHUE H
aKKyMYJUPOBAaHHUE SHEPTUH B KJIETKE. DTarbl JHEPreTUYECKOTro oOMeHa. [ mukous.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. DPPEeKTUBHOCTh SIHEPTETUIECKOTO 0OMEHA.

Peaknum wmatpuuyHoro cuHTte3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHeTMdeckoil uMH(OpMaAnM B KIETKE. | €HETHYECKHUU KOJ U €ro
cBoiicTBa. Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsuusa — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOkuciaoT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie popMsbl xu3HU — BUpYChl. ctopust oTkpsiThsa Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M SKHM3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, KUBOTHBIX U YEJIOBEKAa, BbI3bIBACMbIC
BUpycamu. Bupyc mmmynoaepunurta yenoseka (BMIY) — Bo3Oymurtens CIIM/a.



OOpatHas ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBaHMIA.

JleMoHCcTpanuu:

[Toptpetsr: H. K. Konenos, /1. Y. UBanosckuii, K. A. Tumupszes.

Tabmuiel 1 cxembl: «Tumbl mutanusy, «Metadoauzm», «MHTOXOHIPHUS,
«IHepreTudeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u pyHKIMOHHPOBAaHUE reHa», «CuHTe3 Oenkay, «I 'eHeTHYeCKUd KOy,
«Bupyce», «bakrepunodarn», «Ctpoenue u >xu3HeHHbIN 1uki Bupyca CIIN]a,
OaxTepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monaenu-anmnkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunTes 6enkay, «CTpoeHue KIeTKu», Mmoaeiab cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WM >KU3HEHHBIM nukn kietku. MHtepdaza u MUTO3.
[Ipomecchl, mpoTekatomue B uHTepdasze. Perukanus — peakius MaTpUYHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBEI HAa0Op — KapHOTHIL
JumuionHeli W TaluIOWJIHBIE ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[{uronoruuyeckue OCHOBBI PA3MHOKEHHSI W  MHAUBHUIYAJIbHOIO  Pa3BUTHSA
OpPraHu3MOB.

Henenne kinetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuO€Ib KJIETKH — aroITo3.

@dopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U nmoyioBoe. Bubl 6ecmnosioro
Pa3MHOXKEHUS: JEJIEHUE HaJBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BETETATUBHOE pa3MHOXeHUE. VICKyccTBEeHHOE KJIOHMPOBaHUE
OPraHu3MOB, €0 3HAYEHUE I CENEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTJIINYUS OT OECIIOIOTO.

Meito3. Craguu Mmeio3a. Ilporecchl, NMpoucxoasdiine Ha CTaausax Menosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buonmormdyeckuid CMbICT U
3HAYEHHUE MEN03a.

["ameTorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TomoBbIe kene3bl: CeMEHHUKU U sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CIepMaro30uj, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK U crepMaTo3ouaoB. OmIog0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHUSL Y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, ractpysiiusi, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: MPsAMOE, HempsMoe (JIUYMHOYHOE). BriusiHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJICTBa.

Poct u pasButne pacreHuil. OHTOr€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHS.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBbI pPa3MHOKEHHS OPTraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHHUE
pactenui», «Jlenenne xkieTku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsiii mukin», «Pemmukanus JTHK», «Mutosy,
«Menos», «IIpsamoe u HEnpsaMoe pa3BuTue», «l'aMeToreHes y MICKONMUTAOMNX U
4esnoBeka», «OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOTI, MUKPOIIPENapaThl «CnepMaTo30uabl
MJIEKOIIUTAIOLIETO», «SIHIeKneTka MieKonuTaroumero», «KapuoknHes B KIETKax
KOpEelKa JIyKa», MarHuTHas MOJENb-allUINKauus «/leneHue KIeTKn», MOJEIb
JIHK, moxens meTada3Hoit XpOMOCOMEL.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlabopatopHass pabora No 3. «HaOmiomeHne MuTO3a B KJIIETKAaX KOHYMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENAapaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Poib nutonoruu
¥ 3MOpUOJIOTUM B CTAaHOBJIICHMM TeHETHMKH. Bxiaa poccuilckux M 3apyOeixHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOoNbl TEHETUKH (THOPUIO0JIOrMYECKUM,
ATOT€HETUYECKUHM, MOJEKYISIpHO-TeHEeTU4YeCKUuii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaxX CKPELIMBaHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpugHoe CcKpemrBaHue. 3aKkoH €IuHO-00pa3us THOPUAOB MEPBOTO
nokosieHus. [IpaBuo ToMuHUpOBaHUs. 3aKOH pacllelieHns MpUu3HaKkoB. ['unoresa
YuCTOTHI raMeT. [1oiHOE ¥ HenmoHOe TOMUHUPOBAHUE.

JurunbpunHoe  cKpeuMBaHue. 3aKOH  HE3aBUCHUMOIO  HACIEIOBAHUS
npu3HakoB.  l{uToreHeTMueckue  OCHOBBI  JUTHOPHUIIHOTO  CKpEIIMBAHUA.
AHanm3upytollee cKkpenBanue. Mcrnoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUTSl OTIPEACIIEHHsI TEHOTHIIA OCOOM.

CuennenHoe HacnegoBaHue npu3HakoB. Padora T. MopraHa o cuemnjieHHOMY
HaCJIEJOBAaHUIO 'eHOB. Hapy1ienue crenienus reHoB B pe3yJIbTaTe KpOCCUHIOBEpa.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. | €eHETHUECKHE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpPEACIICHUE MOoJia. AYTOCOMBI U IOJOBBIE
XpoMOCOMBI. ['omMoramerHele W TeTEeporameTrHble oOpraHusMmbl. HacienoBanue
MPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl K3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHbIi psi M BapUallMOHHAS KPUBAas.
Hopma peakuunu npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBEHHBIE NPU3HAKU U KX
HOpMa peakiuu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrtBeHHasi, WM TeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHMBHOMU
W3MEHUYMBOCTU. MyTarmoHHasi "3MeHInBOCTh. Kimaccudukanus MmyTaruii: TeHHbIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U mpuunHbl MyTalud. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBEHHOM n3meHunBoctu H. M. BaBuiiosa.

BresanepHas HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka 4yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YyeJIoBeKa: reHeaJIOTHUYEeCKU, OJIM3HEIOBBIN, IIUTOT€HETHYECKIUM, OMOXUMUYECKUI,
MOJIEKYJISPHO-TEHETUUECKHA. CoBpeMmeHHOE OnpeeSICHHE TEHOTHIA!
MOJJTHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacmencTtBennnle 3a00JIeBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACJEJCTBEHHOM MpPEeapacnoyiOxKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
0ose3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUEHHUE MEAUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUY U JICYCHUN TeHETUYECKUX 3a00JICBaHUN YeTOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabnuie! u cxembl: «MOHOTHUOPUHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBAa», «3aKOH pacUICIJICHUS U €0 IUTOr€HETUYECKasi OCHOBAY, «3aKOH YHCTOTHI
rameT», «/lurubpuanoe ckpemmBanuey, « L {luronornueckne 0CHOBBI TUTHOPUTHOTO
CKpelmuBanussy, «Menosy, «BzanumoaencTBue amuieabHbIX T€HOBY, «I eHeTHnUecKue
KapThl pacTeHUH, )KUBOTHBIX M 4eloBeKa», «['eHeTnka moja», «3aKOHOMEPHOCTHU
HACJICIOBAHUSI, CLEIUICHHOTO € NoJIoM», «KapuoTumel 4yenoBeka M KUBOTHBIX),
«Bunpl usmeHunBocTH», «MoaudukanmoHHas HU3MEHUYMBOCThHY», «HacnegoBanue
pesyc-baktopay, «'eHeTnka rpynm KpoBm», « MyTalinoHHAas U3MEHYUBOCTD.

O6opynoBanue: Mojaenu-anminkanuu «MoOHOTHOPUIHOE CKpEIIUBaHUEY,
«HemonHnoe nomuHupoBaHuey, «JurnbpunHoe ckpeniuBanue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3oduna» (Hopma, MyTanuu GOpMsI
KPBUIbEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Jlabopatopnas pabora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPHUIHOTO CKpElMBaHUs y AP030(HiIbl Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopnas pabota Ne 6. «M3yuenue MoauuKamoHHON U3MEHYMBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

Jlabopatopnas pabora Ne 7. «AHanmu3 MyTauuid y JIpo30(Quibl HA TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIU3 POJOCIOBHBIX
YEJIOBEKAN.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOXKIEHUE CENEKIUU U JOMECTUKAIUS.
VYyuenue H. U. BaBuiosa o nieHTpax mpoucXoxAeHUsI 1 MHOT0OOpa3us KyJIbTYpPHBIX
pacTeHuii. LIeHTpbI MPOMCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, mopoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCOBBIN U UHAUBUYaTbHBINH OTOOpPHI B
CEJIEKIIMU pPACTeHMM W >KUBOTHBIX. OIlEHKa JKCTepbepa. bIHM3KOpOJICTBEHHOE
cKkpenBanue — HUHOpuAMHT. Ywucras nuHusA. CKpelMBaHWE YWCTHIX JIMHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPHUIAMHT.
Otnanénnas rubpuanzanus u e€ ycrnexu. IckyCCTBEHHBIM MyTareHes v nojy4eHue
MOJIUTUIONI0B. JIOCTHKEHUS CEJIEKIIUA PACTCHHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3manus pexombunantHod JIHK wu Tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kiierounsle KyJabTypbl. MUKpPOKIIOHABHOE Pa3MHOXKEHUE PACTEHUMN.
KiloHnpoBaHHE BBICOKONPOAYKTUBHBIX CENBCKOXO3SAMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3Tudyeckue  npodisembl. [MO  —  reHeTHYecKu
MOJAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

IToptpersl: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabnunpel u cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHui», «[lopoabl TOMalHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenunity, «OtnanéHras ruopuau3anus», «PadoTsl akagemuka M. @. liBaHoBay,
«[lomumnongus», «OObekThl OHOTEXHONOTUM», «KileTouHbIE KYyIbTYpHl W
KJIIOHHpOBaHKe», «KOHCTpynpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O06opynoBaHuE: MYJISKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUSY.

JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOABI W JOCTUKEHUS CEJIEKIMHA PACTEHUN H
JKHUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,



COPTOUCTBITATEIBHBIM  yY4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1AOOPATOPHUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoIIOIIUOHHASL OMOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUU. ODBOJIIOLMOHHAS
Teopusi U €€ MecTo B OuMonoruu. BrnusiHue 3BOJIIOIMUMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CBugerenscTBa 3BOMOIMU. [laneoHToIOrMYECKHE: MMOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJOIMYECKOW JIETOMHUCH, MEPEeXOJHble (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢payH u (aop MaTepUKOB U OCTPOBOB.

OMOpHOIOTMYECKHEe: CXOJACTBA M pPa3iIMyusi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTMYHbIE,
PYJIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISAPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeHd Yy Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbliku BO3HUKHOBEHUS
JapBUHM3Ma. JIBWKyIME CHUJIBI 3BOJIONUU BUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE NPHU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] W3MEHUYMBOCTb,
00opb0a 3a CyIlecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsiuus kak eAMHUIA BUIA U SBOJIIOIUU.

JBrxymme cuiibl ((pakTopbl) PBOJONKMKM BUAOB B Ipupojae. MyTarmoHHBINA
npolecc U KOMOMHATUBHAsT M3MEHUYMBOCTH. [lomyJsliMOHHBIE BOJHBI U Jpeild
reHoB. M3ossuus u Murparusi.

EctecTBenHbIii 0TOOp — HampaBusOmui ¢aktop dSBomonun. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0neHHOCTh OpPraHU3MOB KakK pe3ynbTaT dBomonuu. [lpumeps
MPUCTIOCOOJIEHHU Y OpraHu3MOB. ApoMop(h03bl U UAUO-aAaNTAI|H.

Bun wu  BumooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa30BaHus: reorpauueckoe, IKOJIOTHIECKOE.

MaxkposBomonusi.  DopMbl  3BOJIOLUU:  (UIETHYECKass, JAUBEPreHTHAs,
KOHBEpIreHTHasi, mapasuienbHas. HeoOpaTtuMocTh 3BOMIONUN.

[IpoucxoxaeHne OT HeclneuuaTu3UpOBaHHbIX NpenkoB. [Iporpeccupyromias
cnenquanu3anus. AJanTuBHas paauarus.

JlemoHcTpanum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, @. Mrosep, A. H. Ceepuos.



Tabmuib! u cxembl: «Pa3BuTHEe opraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBI  3a
cyliecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOr0o00pasue cCOpToB pacTEHUID,
«MHoroobpasue  mopoA  JKUBOTHBIXY, «Tonmynsauumy, «MyTanuonHas
U3MEHYHUBOCTE», «ApoMopdo3b», «Umunoamanrammm», «OO0mmas aereHepanusy,
«/IBmkymue cuibl 3Bosrouun», «Kapra-cxema wapmipyra myremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «lIpucrnocobIeHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUE)», « IKOIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0oOp TJIO/OB U CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCTIOCOONIEHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIIPaBICHUS DBOJIOIUN», 00BEMHAS MOJEIb
«CTpoeHuE TOJTOBHOTO MO3Tra MO3BOHOYHBIX.

buoreorpajguueckas kapra wmupa, KojuleKuus «DPopMbl COXPaHHOCTH
HMCKOIMAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmnukanus «llepekpéct
XpOMOCOMY, BIIayKHBIE IIpemnapartsl «PazButrue HacekoMoro», «PazBurtue JSrymkmy,
Mukponpenapar «/Ipozoduna» (Hopma, MmyTanuu GopMbl KPbUIHEB U OKPACKH TEJA).

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB 1O MOP(}OIOTHUECKOMY
KPUTEPHUION.

JlabGoparopnas padota Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HM Ha 3em.ie.

JloHay4Hble TpPEACTaBICHUS O 3apOXKICHHM XW3HU. HayuHble THIOTE3bI
BO3HUKHOBEHHUS KW3HU Ha 3emJie: a0uoreHe3 W TNaHCIepMus. XuMUUYecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIbHOE MOATBEPAKIACHNE XUMUYECKOW 3BOMOINH. HauanbHble ATarbl
ouosorudeckor sBostoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE NPOTOKJIETKHU. [lepBble KIETKM W HMX IBOJIOIUA.
@opMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
nporepo3oiickass 3pel. llameosolickass spa u €€ mMepuoAbl: KEMOPHICKUH,
OPZIOBUKCKHH, CUITYPUHUCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o301cKas 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickass »3pa W €€ mNepuoAbl: MNaJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOITOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE ITAIlbI
HBOJIIOIMU PACTUTENIBHOTO M S>KHMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
KUBOTHBIX. [T0osiBIIEHME, pacliBET U BBIMUPAHKE TPYIII KUBBIX OPraHU3MOB.



Cucrema OpraHUYECKOrO0 MHpa KaK OTpakeHHe 3BotonuU. (OCHOBHbBIE
CUCTEMATHYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIMS YeJIOBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3Butue nmpeacTaBieHuid o
MPOUCXOXKJICHUM 4YesoBeka. MeToabpl u3ydeHus aHTpororeHe3a. CxXojcTtBa u
pa3iuyus YeI0oBeKa U )KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBrxymue cuibl ((hakTophl) aHTpororenesa. HacneacTBeHHas H3MEHYHUBOCTh
U ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBI 00pa3 >KM3HU, WU3TOTOBIICHHE OPYIUN
TpyJAa, MBILIJIEHUE, PEYb.

OCHOBHBIC CTAJIUM U BETBU ABOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxomdmni, YenoBek HeaHAEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMsI, 00JIaCcTh
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYAHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONEOUHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPHUCIOCOOJICHHOCTH  MpeACcTaBUTEICH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYIIECTBOBaHUA. ENMHCTBO 4eI0BEYECKUX pac.
Kpuruka pacusma.

JleMoHCcTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
[apBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ColHEUHON cHCTeMbl», «Pa3Buthe
opraHuyeckoro wmupa», «PacturenpHas kieTtka», <OKuUBOTHas  KieTKay,
«IIpokapuornueckas kieTtka», «COBpEeMEHHas CHCTEMa OPraHUYECKOrO MHPA»,
«CpaBHEHHE AHATOMHUYECKMX YEPT CTPOCHUS YEJIIOBEKa U UeIOBEKOOOPa3HBIX
00e3psH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUYECKUX  HAXOJIOK  MPEJIKOB
COBPEMEHHOI0 4YeJloBeKay, «lpeBHenmmue moam», «lpesHue monu», «llepsbie
COBPEMEHHBIE JTIOIN», «HET0BEYECKHUE PACHD.

O6opynoBanue:  Mynsiku  «l[Ipoucxoxnenne  denoBeka»  (OFOCTHI
aBCTpAJONUTEKa, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMAHbOHIIA), CJICNKH WU
M300pKEHUST KAMEHHBIX OpYJIUd TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHUYECKas TaOmuia, KoJuiekius «Dopmbl
COXPAaHHOCTHU UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue MckomaeMbIX OCTaTKOB pacTeHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

OKcKypeusi «IBOJIONKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBeIUeCKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpY:KaIIas cpeaa.



DKoJ0rvs Kak Hayka. 3aadyd ¥ pa3fenbl 3KOJOTUA. MeTOobl 3KOJIOTMYECKUX
MCCJIETOBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAsl, MOYBEHHAs,
BHYTPUOPIaHU3MEHHAS.

Okonornyeckne (¢dakTopel. Knaccudukamuss SKoJOTHYECKHX (PaKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTpOINOreHHble. JlelcTBUE HSKOIOIMYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAN3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buosornueckne puTMBl.

buotnyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyaliusM,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIN3M, HEUTpATU3M.
3HaueHre OMOTUMYECKHUX B3aUMOJCUCTBUI Uil CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTHKU nomyjsiuud. OCHOBHBIE I1OKA3aTENH
MONYJISIUUA: YHUCIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJmHaMuka 4uCIEHHOCTH NOIMYJISIUU U €€ peryJisaiusl.

JleMoHCcTpanuu:

[Toptpetsi: A. 'ymbGonsar, K. ®@. Pynbe, 3. I'ekkensb.

Tabmunpl u cxembl: kKapTa «lIpuponnsie 30Hb1 3emiuan», «Cpeapl oOUTaHUSA
opranu3mMoBy», «®doronepuoauzm», «llonmynsmum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMyJsiUuU UHPY30puu-Ty Penbkny, «IlumieBbie nenm».

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

JlabopatopHas paborta Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUH 13
Pa3HBIX MECT OOHUTAHHS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTrueckast padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISALUUNA Pa3HBIX BUIOB
pacTEHHUID.

Tema 4. Coo01mecTBa ¥ IK0JI0rHYeCKHE CUCTEMBI.

CooOmiecTtBO Oopranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
NpPOCTPaHCTBEHHas, Tpoduueckas (muimieBas). Bunabl-nomunantel. CBsi3u B
OHOLIEHO3E.

Okonoruyeckre cuctembl (dkocucTembl). llonsitue 00 »3KocucTteMe W
ouoreoneHoze. DOyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMbI: MPOAYLEHTHI,
KOHCYMEHTBI, peIyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckue (nuuieBbie) ypoBHH 3KocucTeMbl. [Iniesslie nienu u cetu. OCHOBHbIE
MOKa3aTejid 3KOCUCTEMBL: OHoMacca, NPOAYKUHUA. OJKOJIOTMYECKHE NUPAMUIBL:



NPOAYKIMU, YHUCICHHOCTH, Ouomacchl. (CBONCTBA 3KOCUCTEM: YCTOMYMBOCTb,
caMoperyJsinus, pazsurue. CyKieccusl.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTeMa XBOWHOIO
WJIM [IAPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonorundeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak (akTop ycroiunBoctu dKocucteM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiipl, cocraB u CTpyKTypa
ouochepnl. KuBoe BemectBO U ero QpyHkuuu. OcobeHHOCTH Ouocdepbl Kak
rI00aIbHOM JKOCHCTeMBbl. J[MHaMuueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemecTB 1 OMOr€OXMMHUYECKUE IIUKIIBI JIEMEHTOB (yIiepo/a,
a3zoTa). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPOINIOreHHBIC U3MEHEHUS B Onocdepe.
['moGanbpHbIE YKOJIOTHYECKUE TTPOOIESMBL.

CocymiecTBoBaHM€e MPUPOJBI U yenoBeyecTBa. CoxpaHeHue 6uopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OcCHOBa palMOHAIBHOIO YIPaBICHUS
MPUPOJHBIMU PECypcaMu U UX UCIOJIb30BaHUE. JJOCTHXKEHUST OMOJIOTMU U OXpaHa
MPUPOIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabnuubl u cxembl: «[lumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBay, «llenmn nuTanusy, «IKOJOTHUYECKAS] MUPAMHUAAY,
«buocdepa n yenoBek», «IKOCUCTEMA TUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buorneHos BogoéMa», «ArporeHo3», «lIpuMepHbie
AHTPOINOTECHHBIE BO3JICHCTBUS Ha IPUPOAY», « BakHENIIME NICTOUHUKY 3arpsiI3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BaxkHeilas coctaBistonias ouocheps»,
«®aktoppl  gerpagauuu  mouB»,  «llapHukoBeIE  dPdexT»,  «DaKTOpPHI
pPaIMOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnpoctpanenne xuzHu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopoT yrieponaa B 6uocdepe», «KpyroBopot azota B IpUpOIe».

O6opynoBanue: Mopelb-anmukanus «Tunuuable OMOLEHO3bI», Tepbapuii
«PactuTtenbHble COOOIIECTBaY, KOJUIEKINH «bHUOLIeH03Y, «BpeauTenn BaXKHEUIINX
CEIBCKOXO3SMCTBEHHBIX KYJIbTYP», TepOapuu U KOJUICKIIMU PACTEHUI U )KUBOTHBIX,
MpUHAJICKAIIUE K Pa3HBIM SKOJIOTMUYECKUM IpyIinaMm oJHOro Buaa, KpacHas kaura
Poccuiickoit  ®enepaniun, H300pKEHUS OXPAHSAEMBIX BUJIOB PpACTCHHN U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacio ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUSA K pe3ybTaTam
OCBOGHHUS  OOydYalIIUMHUCA TMPOrpaMM  CpeIHEro oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3yJbTaTOB OCBOEHHUA MpeameTa «buomorus»
BBIICJIEHBI CIEAYIOIIME COCTABIISIOLIME: OCO3HAHHE OOYyYarOUIMMUCS POCCUNCKON
IPaKJIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpE/ENICHNI0, HaJM4yhe MOTHBaMU K OOy4YeHHI0  OHOJIOTruH,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH U MCTOPUUYECKUX TPAAUIMN Pa3BUTUA OHOJIOTHYECKOTO
3HAHMSI, TOTOBHOCTh U CIOCOOHOCTHh OOYYaIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHMYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mpeameTa «buosnorusy» AOCTUTarTCsA B
€AUHCTBE YYEOHOM M BOCIHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUIUCKUMU COLUOKYJIbTYPHBIMU, HCTOPUUYECKUMU U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
caMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEH TMO3UIMM JIMYHOCTU, MATPUOTU3MA,
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOMIICHUS K KYJbTYPHOMY HAcCJIEIUI0 U
TpaaulMsIM MHOTOHAIlMOHANIbHOTO Hapopaa Poccuiickoit deneparuu, Npupoae U
OKpYXarUIen cpee.

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHS YyudeOHOro mpeamera «buomorusy
JOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIIMECH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOI0 OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HAMpaBJICHUMN
BOCIIUTATEJIbHOW I€SITENbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;kIaHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, yBaXKCHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEATEILHOCTH IIPU CO3AaHUN YUEOHBIX
MPOEKTOB, pEIICHUHW Y4YEeOHBIX M TO3HABATEJBHBIX 3a/a4, BBIMIOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENEeNATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYHUTHIBaTh B CBOMX JEUCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSIMH, KyJIbTYPHBIMHU IIECHHOCTSIMU U
COIMATBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOIO BBIIOIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOUIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOM AEATENBHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXAAHCKON UIEHTUYHOCTH, ATPUOTU3MA,
YBOKEHUS K CBOEMY HapoJ1y, YyBCTBAa OTBETCTBEHHOCTH nepea PonuHoit, ropapoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM A3BIK M KYJIBTYPY, IIPOLUIOE U HACTOSILEE
MHOT'OHallMOHAJIBHOI0 Hapoaa Poccnu;

IEHHOCTHOE OTHOIIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IBI,
JTOCTHXEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHHS OWOJIOTMH B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 00IIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyeHUI0 u 3anmurte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMUTEIISIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauuusIMHu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOW TIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MIPOSIBIISITh KAYECTBA TBOPUYECKOW JTUIHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO0 0J1ArOMOJTyYHUs:

MMOHUMAaHME U peain3alys 3J0pOBOro 1 6€30macHoro oopasa )Ku3HH (310pOBOE
MUTaHuE, COOJII0ICHIE TUTUEHWYECKHUX MPABIIT K HOPM, cOaTaHCUPOBAHHBINA PEIKUM
3aHSATHM W OTHAbIXa, peryjspHas (Qu3nyeckas aKTUBHOCTH), OEPEeKHOro,
OTBETCTBEHHOTO W KOMIICTCHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY M
TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE I[EHHOCTH TPAaBWJI WHIWBHAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEACTBUN U HENPUSTHS BPEAHBIX MPUBBIYEK (YHOTpEOJIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AKTHUBHOM JEATENbHOCTH TEXHOJIOTMYECKONM M COLUaIbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, IJIAHUPOBATh U CAMOCTOSITECIIEHO
BBITIOJTHATH TaKyIO JACSITCIIBHOCTS;

WHTEPEC K Pa3IUyHbIM cdepam mpodeCcCHOHATBHOU JEATEIHPHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymeld mnpodeccud ©W  Pean30BBHIBATH
COOCTBEHHbIC KU3HEHHbIC TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTH K O0Opa3oBaHHI0 W C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TPUPOE KaK HICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYpPhI: TMPUOOpPETEHHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB W OIIGHKM WX BO3MOXHBIX TOCJICACTBUN NS
OKPYIKaIOIIEH CPEIbI;

OCO3HAHHE TJI00ATBHOTO XapakTepa 3KOJOTHMUYECKHX MpoOJIeM W IMyTed HuX
pelIeHHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpETaEMble TPU U3YUECHUU OMOJIOTHH 3HAHUS
U yMEHUS TIpU  pEIICHUWH TpoOieM, CBSA3aHHBIX C  palMOHAIBHBIM
MPUPOOIOIb30BaHUEM  (COONIOAICHWE  TIPAaBWJI  TIOBEACHHWS B MPHUPOJIE,
HAIMpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B OKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HEMPHUSTHE IEUCTBUN, IPUHOCSIIUX BPEJ OKPYKAIOIIEH TPUPOTHOU
cpelie, YMEHHE MPOTHO3UPOBATh HEOJATONPHUSATHBIE SKOJIOTHUYECKHE TMOCIIEICTBUS
MPEINPUHUMAEMBIX JICMCTBUM U MPENOTBpAIIaTh UX;

HAJIMYKUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOU HAPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEIIbHOW, KOMMYHHKATHUBHOW M COLAAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMN AECATEIBHOCTH SKOJOTHUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NPAKTHKHW, OCHOBAHHOI'O HA JIUAJIOTE
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATENIbCKOW KYJIBTYpbl KaK CpElICTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUS MUPA;

MOHUMAaHUE CHenu(puKn OWOJOTUM KaK HayKd, OCO3HaHUA €€ poiu B
GbOpMUPOBAHUM PAIMOHAIBLHOTO HAyYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpYXalollleM MHpPE KaK O €JIMHCTBE IMPHUPOJIbI, YejoBeKa U
oOllecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUU MpodIeM
COXpAaHEHHUS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM [ COBPEMEHHOW IHUBWJIM3ALINU:
oOecrieueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JIaHHE IEPCIICKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pelIaTh pecypcHble  MIPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBa, MTOMCKA MyTeH BbIXOJa U3 II100aTbHBIX AKOJOTUUECKUX MPOoOJIeM U
oOecrieueHus:  mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJY4YCHUU OWMOJOTHMUECKHUX 3HAHUU B IEISIX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIIMOHAJIHHOW TPAMOTHOCTH OOydYaromuxcs, GopMUpyeMoi
MIPU U3YYEHUH OUOJIOTHH,

IMOHMMAaHHE CYIIHOCTH METOAOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJb30BaTh TIOJIydaeMble 3HAaHHWS JJIsd aHaju3a u
OOBSCHEHUS SIBIICHUIN OKPYKAIOIIEr0 MUpa U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJIbI0 MOJYYECHHUS! JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus mpo0ieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh UHINBUIYAJIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW 1O OHOJOTUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HA4YMMbIe i1 (GOPMHUPOBAHUS MHUPOBO33PEHUS O0YYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTEeMa, HayuHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleI0BaHNe, HAOII0IEHHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTUX), yHUBEPCATIbHbBIC
yueOHble JeHCTBUA (IMO3HABATEIbHBIC, KOMMYHHUKATHUBHBIC, DETYJSITUBHBIC),
oOecrieunBaromue GpopmupoBaHrue GyHKIMOHAIBHOW IPAMOTHOCTH M COLMATIBLHOM
KOMIIETEHLIIMH ~ OOyYarouIuXxcsl, CHOCOOHOCTh OOYyYalolUMXCsl  HCIOJIb30BaTh
OCBOEHHBIE MEKIUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUSI U YHUBEPCAIIbHbBIC
y4eOHbIe ICUCTBUS B TTO3HABATEILHON U COIIMAILHON TTPAKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMbI CPEIHEr0 OOIIEro
o0pa3zoBaHus JIOJKHBI OTPAXkKaTh:

OBaanenne YHHBEPCATbHBIMHA yueOHbIMH NMO3HABATEJIbLHBIMU
NefiCTBUSIMM:

1) 6a30BbI€ JIOrHYECKHE JeiiCTBHS:

CaMOCTOATENFHO  (OPMYNHpPOBATH W aKTyalIM3upoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHM S, KilacCu(pUKauu, o000IIEHUs), PACKPbIBATh CMBICII
OMOJIOTUYECKUX TOHATUM (BBIACTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3M C JIDYTUMU MOHSATUSIMH);

OMpEeNeNATh LeNu ACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTH C MTOCTABICHHBIMHU IIEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUIs 0OBSICHEHUS (PAaKTOB M SBJICHHM
KUBOW MPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€YKTUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEYUS B paccMaTPUBAEMBIX
SABJICHUSAX, OPMYJIMPOBATH BHIBOIBI U 3aKJIIOUCHUS;

MPUMEHSITh CXeMHO-MO/IETIbHBIE CPENICTBA JIJIsl PE/ICTABICHUS CYIIECTBEHHbBIX
CBS3€l U OTHONIEHWH B M3yYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PA3HOTO pOJa, BBIABICHHBIX B PAa3IMYHBIX HH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThIBaTh IUIaH pElIeHUs MpoOJeMbl ¢ YYETOM aHajau3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIHbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIIOJIHATH pa0OTy B YCIOBUAX PEaJIbHOI0, BAPTYaIbHOIO
Y KOMOMHHUPOBAHHOTO B3aUMO/IEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIEIOBATEIbCKHUE NeiiCTBHUS:

BJIAJ€Th HABBIKAMH y4e€OHO-MCCIIEIOBATEIbCKON U MPOECKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3penieHus: NpoOiieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IMONUCKY METOJ0OB PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUABl JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4YEOHBIX
CUTYaLMsIX, B TOM YHCJIE IPHU CO3/IaHUN YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOMU
JESATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

BBISIBJISITh [IPUUMHHO-CIIEJCTBEHHBIE CBSI3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ PelleHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UpOBaTh IOJYYEHHbIE B XOJE€ pEUIEHHs 3aJaud pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHbII IIOUCK MEpEeHOca CPEACTB M CIOCO00B
JeUCTBUS B MPO(ECCUOHAIBHYIO CPEY;

yMETh NEPEHOCHTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTH
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE MJIEH, MpejlaraTb OPUTMHAIbHBIE MOJAXOAbl M PELICHMUS,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOITYCKAIOIINE AIbTEPHATUBHBIC PELICHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHUKAX HHPOPMAINH (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JsuTeparype, OHOJIOTMYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAJIN3UpPOBATh
MH(OPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTaBICHUS, KPUTUYECKH OIICHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3NHYHBIE METOJbI MPU TOUCKE U
otOope Ouosornueckor MHGOpPMAIMH, HEOOXOAMMOM ISl BBHIOJTHEHUS YUEOHBIX
3aadq;

pUOOpETaTh OIBIT KCIOAB30BaHUSA HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATETLHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMYy  TPEACTABICHUS
ounosorudeckoi nHGopManuu (CxeMbl, rpadUKy, TUArpaMMbl, TAOTHUIbI, PUCYHKH U
Apyroe);

UCTIONB30BaTh HAYYHBIM S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
Ononornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qusudeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAcTloO3HaBaHWA W 3amUTHl  uH)OpMmauwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaseHue yHMBepCaJIbHBIMH KOMMYHHUKATUBHBIMU J1eCTBUAMM:

1) obmmeHue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(epax KM3HU, aKTUBHO y94aCTBOBATh
B JINAJIOTE WM TUCKYCCHH MO CYIIECTBY OOCYyKTaeMoil TeMbl (YMEHHE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHLHO BBHITIOJIHCHUS Tpe/jiaraeMoun
3aJlayy, YYUTHIBATh UHTEPEChl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYACTHUKOB
JManora Wik JUCKYCCHH);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBA OOIICHHs, MOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMSATYATh KOH(QJIUKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJEUCTBUS, MOHUMATh
HaMEPEHUS PYTUX JIIOJICH, MPOSBIISATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM hopme popMyarpoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTh:

MOHUMAaTh M MCMOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAIbHON
paboOTHI MPU PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUH YIeOHOM 3a1a9m;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEWUCTBHM C yd4éToM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJieHA KOJJIEKTUBA;

NPUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPTaHWU30BBIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,



pacnpenensTh poiau ¢ Y4€TOM MHEHHMHA Y4YaCTHHUKOB, OOCYXHaTh pE3yiIbTaThl
COBMECTHOM pabOThHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/a M KaXO0T0 YYaCTHUKA KOMAaH bl B OOIIIHIA
pe3yJbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLECHWBATH WAEU C NO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU A€CTBUSIMM:

1) camoopranu3anmsi:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHUS TPOOJIEM W HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBUSIX M MOCTYNKAaxX IO OTHOLICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIPHO OCYIIECTBIISTh ITO3HABATEIBHYIO JIESITEIBbHOCTD, BBISBIISATH
npo0JeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
JIEITENBHOCTH U )KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CrIoCcOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIUIIUU B
pa3HbIX O0JIACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOW 00pa30BATENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJ€Th HABBIKAMHM  TO3HABATENHbHON  pedJieKCUM KaK  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM ISl OLIEHKU CUTyalluu, BhIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHUBaTh PUCKUM U CBOEBPEMEHHO MPUHHUMATh PELIEHUS IO HX
CHUKEHHIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX NpPU aHAIN3€ pPEe3yJIbTAaTOB
JIEATENbHOCTH;



3) npuHsiTHE CeOs U APYTUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TIPU aHaJIU3e pPe3yJbTaToB
JIEATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIIUU JPYTOTO YETIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBOeHHs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupruyeckue sl yueOHoro npeamera «bruonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIOCOOBI NEUCTBUI 1O OCBOCHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSTEIBHOCTH MO MOJIYYSHHIO HOBOTO 3HAHUS U
OPUMEHEHHUIO 3HAHUM B pa3jMuYHBIX Y4eOHBIX CUTYallUsAX, a TaKkKe B peaslbHbIX
’KU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX ¢ Ouosoruedl. B mporpamme npeameTHble
pe3yibTaThl MPEACTABIICHBI IO F0J1aM 00yUYEHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHMS ydeOHoro npeamera «buonorus» ¢ 10
KJjlacce NOJIKHBI OTPAXKATh:

c()OPMUPOBAHHOCTb 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OUOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
’KU3Hb, KJIETKA, OpPraHu3M, MeTa00a13M (0OMEH BEIIECTB U IPEBPALIICHUE YHEPTHUH),
romMeoctad (CamMoperyjsius), YpOBHEBasi OpraHu3aius JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKLHUA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE H3yaraTb OWOJIOTMYECKUE TEOpUM (KJIETOYHAs, XpOMOCOMHas,
MyTallUOHHAs, IIEHTpajbHasl J0TrMa MOJEKYJsIpHON Ouosnorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BapuiioBa) u ydueHust (0 LE€HTpax MHOrooOpas3us u
MPOUCXOKIECHUS KyJIbTYpHbIX pactenuil H. . BaBuioBa), onpeaensiTh rpaHULbl KX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHE BJa/IeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHNE U
ONMCAHME JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUI, OpraHu3anus U INPOBEICHUE
OMOJIOTMYECKOT O IKCIIEPUMEHTA, BbIJIBU’KEHHUE TUIIOTE3b, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE NOJYYEHHBIX pE3YyJIbTaTOB,
VCITIOJIb30BAaHHBIX HAYyYHBIX MOHATHNA, TEOPUNA U 3aKOHOB, YMEHUE JIEJATh BBIBOJBI
HA OCHOBAHMM IIOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJIENSTh CYLUIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpIraHHU3MOB, OCOOEHHOCTHU
MPOIECCOB: OOMEHa BEIECTB W MPEBpAIICHUs] dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHUSI, PA3MHOXKEHHS, HWHIUBUAYaJIbHOTO pa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yMEHHE MPUMEHATH MOJyUYEeHHbIE 3HAHUS JJI1 OOBACHEHUS OMOJOTHYECKUX
NPOIIECCOB U SIBICHUH, AJISl MPUHIATHSA MPAKTUYECKUX PEIICHUH B TMOBCEIHEBHOM
KU3HU C TIIeNbl0 obOecredeHrsi 0e30MacHOCTH CBOETO 3J0POBbS M 3I0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPAaMOTHOTO TMOBEJEHUS B OKPY KarOIIeH
OPUPOJIHOM cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW  OWonorud ¥ OMOTEXHOJNOTMH  [UIsi  PalMOHAIBHOTO
IPUPOAOIOIB30BAHHUS;

yMEHHE pemaTh »JJIeMEHTapHble TEHETHYeCKHe 3aJayd Ha MOHO- H
TUTUOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HacJelIOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBaHMsI JJIsl MpeJCKa3aHUsl HaclleJOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYecKHe padoThl, cOOJI0AATH
npaBuiia npu padbote ¢ yueOHbIM U JaOOPaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHYECKH OIEHUBAaTh W HHTEPIPETHPOBATH WH(GOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KaHUs, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
Pa3NUYHBIX UCTOYHHUKOB (CpeACTBAa MaccoBOW MH(POPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHualbl), STHUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJOTHH,
MEAHUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000112 6MOIOTHUECKYI0 HH(POPMAIIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATHHHBIN anmnapaT OUOJIOTHH.

[TpenmeTHBIe pe3yabTaThl OCBOEHUS y4ueOHOTO mpeamera «buomorus» ¢ 11
Kaacce TOIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHBIX HAyK, B (OPMHpPOBAHHMH COBPEMEHHOI €CTECTBEHHO-
HAyYHOM KapTUHbI MUpPa U HAYYHOIO MHMPOBO33PEHMS, O BKIJIAJE POCCUHCKUX WU
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKIHMOHAIBHOM
TPaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

yMEHHE PacKpbIBaTh COJEPKaHUE OUOIOTMYECKUX TEPMUHOB U IOHATUMN: BUJ,
HOMYJISIIUSL, T€HOPOH[, H3BOJIOLUSA, ABMXKYLIME CHIBI ((PaKTOphl) 3BOJIOLMH,
NpUCIIOCOOJICHHOCTh OPraHU3MOB, BUA000Pa30BaHUE, JKOJOTUYECKHE (PAKTOPBI,
IKOCHCTEMa, TMPOIYIEHTH, KOHCYMEHTBHI, pEIYLEHThl, I[eNu MUTAHHS,
AKOJIOTHYECKas TupamMua, OMoreoreHos, onocdepa;



yMEHHE Wu3jaraTh OHOJOTMYECKHEe TEOpUH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJIOIMM), 3aKOHbl U 3aKOHOMEpPHOCTHU
(3apoapimieBoro cxojctsa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBICHUN U
nyteit sBomonuu A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnaackoro),
OMPENENATh IPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHHE BJa/leTh METOIaMU HAYYHOI'O MO3HAaHUs B OMOJIOTUU: HAONIOIEHNE U
ONMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U MpPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBU’KEHHUE THIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMHU, OOBSICHEHUE MOJYYEHHBIX pE3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUNA U 3aKOHOB, YMEHUE JIENATh BBIBOJbI
Ha OCHOBAHHMH MOJYYEHHBIX PE3YyJIbTATOB;

yMEHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BUJOB, TMOMYJSIHUA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOreOlIeHO30B U HJKOCHUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JIEHCTBUSL SKOJOIMYECKMX (DAaKTOpOB Ha OpraHM3Mbl, IEepeHoca
BEILIECTB M TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HPKOCHUCTEMaX CBOEW MECTHOCTH, KPYTrOBOpPOTa BEIIECTB U OHMOr€OXUMHYECKHUX
LIUKJIOB B Ouocdepe;

YMEHUE MPUMEHATh MOJYYEHHbIE 3HAHUS IJIsI OOBSACHEHHS] OMOJOTMYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C LeNbl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY KaIOIUX JIOJEH, COOMI0/IEHUS HOPM IPaMOTHOT'O MOBEICHUS B OKpYKaroleh
OPUPOAHON cpee, MOHUMaHWEe HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTMH JIJIsl PALIMOHAIIEHOTO TPUPOAOIIOIb30BaHHUS;

yYMEHHE pellaTh 3JIeMEHTapHble OMOJIOTHYECKUE 3a/layl, COCTABIATh CXEMBI
NepeHoca BeIIeCTB U SHEPTUH B dKOocHCcTeMax (L[eNu MTUTaHus );

YMEHHUE BBINOJHATh JIA0OpAaTOpPHbIE M MpakTUYecKHe padoThl, cOOI0IaTh
npaBuiia npu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJAEP)KAaHMSI, BKIIIOYAIOIIYIO IICEBJOHAYYHbBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HJKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTHU, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as 6MoIOTHYECKYI0 HH(POPMAIIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHuUe pa3iesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTuyeckue (1uubp )
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 buonorus xax Hayka 2 0 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIe crCTEMBI 1 UX OpTaHU3aLUs 1 0 0 httos://m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
3 XHUMHUYECKUH COCTaB M CTPOCHUE KIIETKU 8 0 1 https:/m.edsoo.ru/7f41c292
but6mmoreka [JOK
4 FKHM3HEACATENBHOCTS KIICTKH 6 1 0 https://m.edsoo.ru/7f41¢c292
5 Pa3MHOKeHME U MHIUBUAYAJTIBHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HaciencrBeHHOCTS U N3MEHYUBOCTD 3 0 15 bub6mmorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 1 0 bu6nuoreka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P 1
8 C3CPBHOE BPEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

HanmeHnoBaHue pa3jeioB U TeM
NporpamMMel

Ne i/

1 Coo0111eCcTBa U AKOJIOTHUYECKUE CUCTEMBI

OBOJIIOLMOHHAS OMOJIOTUA

BOSHI/IKHOBCHI/IG H pa3BI/ITI/IC JKHU3HU Ha
3emiie

4 Opranu3Mbl ¥ OKpyXKaroias cpeaa

5 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

KoaudyecTBO 4acoB

Bcero

34

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

2.5

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74

bu6nmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6nunoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6muoreka [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

VYuurens [Ipozymensuinkosa O. A. Bceero yacos 34 (1 yac B Hezemno)

KanenpapHo-TtemaTnyeckoe IjiaHUPOBaHME MaTepHuaJsia
no ouoJoruu B 10 Kiacce
Ha 2023-2024 y4yeOHbIH 1ox

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBarTesibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 Bbuonorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
MeTob1 TO3HAHUS KUBOU
npuposl. [Ipaktrnueckas padota
2 le lp«IiLICHOJ'Il:;BOBaHI/Ie aSIJ)qube 1 0 0.5 bubmmorexa I[JOK
B P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3yYCHUU
OMOJIOTHYECKUX OOBEKTOBY
3 Buonornueckre cCUCTEMBI, 1 0 0 bu6mmnoreka LIOK
MPOLECCHI U UX U3YUYCHHE https://m.eds00.ru/863e6564
4 XuMuueckui coctaB KieTku. Bona 1 0 0 bubmuoreka [JOK
Y MUHEPAJIbHBIE COJINA https://m.edso00.ru/863e674e
but6mmoreka [IOK
5 b . 1 0 0
e, COCTaB  CTPOCHHE OeKOB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKUE
6 karanu3aTopsl. JlabopaTopHas 1 0 05 bu6mmoreka [{JOK

pabota Ne 1 «M3yuenue
KaTaJIMTHYECKON aKTUBHOCTH

https://m.edso00.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

12

13

14

15

(dhepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTamasbl)»

VYrnesoasl. JInnuasl

Hykneunosbie kucinorsl. ATD

Hcropus u MeTOABI N3yYEHUS
kieTku. Knerounas teopust

KiieTka xak nenocTHas )KuBas
cucreMa

CtpoeHne 3yKapuoTHYECKOU
kietku. JlaboparopHas padota Ne 2
«M3ydeHune cTpoeHust KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB U
OakTepHii 0] MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPEIapaTax U uxX
OITUCAHUE»

OOMeH BEIIECTB WA META00IU3M
doTtocuHTE3. XEMOCHHTE3

DHepreTUIeCKuii 00MeH

JKu3HEHHBIH UK KJICTKH.
Henenune kiaeTku. MuTo3.
JIaboparopHas pabota Ne 3
«HaOimoieHre MUTO3a B KJICTKaX
KOHUYHMKa KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIIpemapaTax»

0.5

bubmunorexa LIOK
https://m.eds00.ru/863e6870

bu6mmoreka [{OK
https://m.edso00.ru/863e6d5c

bubmorexa [{OK
https://m.eds00.ru/863e6e88

bubmunorexa LIOK
https://m.eds00.ru/863e6e88

but6mmoreka [IOK
https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716c¢

bubnunorexa LIOK
https://m.eds00.ru/863e766¢

bubmuorexa [JOK
https://m.eds00.ru/863e7c98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bubmuoreka [JOK
https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

buocunres 6enka. Peakmst bubnuoreka [JOK
16 0
MaTPUYHOTO CUHTE3a https://m.edso00.ru/863e796e
bubmunorexa LIOK
17 T —
pancisiuu — buocuites benka 0 https://m.edso00.ru/863e796e
18 Hexknerounsie hopMbl )KU3HH — 0 bubnmnorexa [JOK
BHUPYCBI https://m.eds00.ru/863e7540
bubmunorexa LIOK
19 @OopMBI pa3MHOKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
N bubmuorexa [{OK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE MOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlabopartopHas pabora Ne 4 05 bubmmorexa [JOK
« 3yueHne CTpOEHHS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
99 WNHnuBuayansHOE pa3BUTHE 0 bu6nuoreka IIOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HACJIEJICTBEHHOCTHU U 0 bubmorexa [TOK
8 https://m.eds00.ru/863e86f2
W3MEHYUBOCTH
3aKOHOMEPHOCTH HACIIEIOBaHUS
24 MPU3HAKOB. MOHOTHOpUTHOE 0 bubmmorexa [TOK
P ' pu https://m.eds00.ru/863e8878
CKpeIlMBaHUe
WTHOPHUIHOC CKPEIIUBAHKE.
A PIA pett bubnuoreka [JOK
25 3aK0H HE3aBUCUMOTO 0

HaCJICJOBAHUS ITPHU3HAKOB

https://m.edso00.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CueruieHHOE Hacle0BaHNe
npu3HaKkoB. JJaboparopHas paboTa
No 5 «3yuenune pe3ynbTaToB

but6mmoreka [JOK

26 MOHOTHOPHUIHOTO U JUTHOPUIHOTO 05 https://m.edso0.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpPOIIpenapaTax»

97 I'eneTuka nona. Hacnenopanue 0 bubmuorexa [JOK
MIPU3HAKOB, CUEIUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocth. HeHacneacTBeHHas
M3MEHYHMBOCTh. JlabopaTopHas

28 pabota Ne 6. U3yuenue 05 bubmmorexa [[OK
MOAU(PUKAITMOHHON U3MEHUNBOCTH, https://m.edso0.ru/863e8efe
MMOCTPOEHHE BApUAIIMOHHOTO Psiaa
Y BApUALMOHHOMN KPUBON»

HacnencrBeHHass N3MEHYHUBOCTb.

29 JlaGoparopHas padota Ne 7. 1 bubnuorexa [JOK
«AHanu3 MyTalui y 1po30(husl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpErapaTax»

bubmuoreka [JOK

30 Peneruica wenoseka 0 https://m.edso0.ru/863e8d78
PesepBHbIii ypok. O000IICHKE 10

31 TeMep«HaCJ'IZECTBeHHOCi u 0 bubmnorexa [IOK

https://m.edso00.ru/863e6e88
W3MEHYMBOCTH OPTAaHU3MOBY»
bu6mmoreka [IOK

32 Cenekuis Kak Hayka  npouece 0 https://m.eds00.ru/863e9214

33 MeToap! U JOCTHKEHUSI CEISKIIUHI 0 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214

34 buortexHonorus kak oTpacib bubnmorexa [[OK

MIPOU3BOJICTBA

https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34



KanenpapHo-TteMaTnyeckoe IJiaHUPOBaHME MaTepHuaJsia
no ouoJoruu B 11 Kiacce
Ha 2024 - 2025 y4eOHbIi 1o

VYuutens [Ipozymensiukosa O.A.  Bceero yacos 34 (1 yac B Heziento)

KoaunuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTHueckue
n/n Bcero u3ydyeHusi oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
N bubmuoreka [JOK
1 IBOITHONHS M METONIbI €€ M3YCHM 1 0 0 https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTuUs IPEACTABICHUI 1 0 0 bu6muoreka [IOK
00 3BOIIOLINA https://m.edso0.ru/863e9570
bu6mmoreka [JOK
3 M 1 0 0
HKPOSBOIIOMA https://m.edso00.ru/863e9cle
[Tomynsiust Kak 3JieMeHTapHast
€IMHUIIA BUAA U YBOJIIOLIHH.
bu6mmoreka [IOK
4 JI o] 1 0 0.5
abopatopuas pabora N https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JBmxyiue cuibl (371eMeHTapHbIe 1 0 0 bubnuoreka [IOK
(haKTOPBI) IBOTIOLIUA https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E it 0TO 1 0 0
CTCCTBEHHbII OTOOP M €ro dopMe! https://m.eds00.ru/863e9ed0
7 Pe3ynbTaThl 3BOTIOLNN: 1 0 05 bu6mmoreka [JOK

HpI/ICHOCO6HeHHOCTB OpPraHnu3MoOB U

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

10

11

12

13

14

15

16

17

BHu1000pa3zoBanue. JlaboparopHas
pabota Ne 2 «Onucanue
MIPUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCUTENIBHOTO XapaKTepa»

Hamnpasnenus n nytu
MaKpO3BOJIIOLUH

HeobOpatumocTs 3BOMIONINN

Ucropust xu3nu Ha 3emiie u
METO/IbI €€ U3yYECHUS

FI/IHOTGBBI HpOI/ICXO)K,ZLGHI/IH KHU3HHU
Ha 3emiie

PazButue xu3Hu Ha 3eMJie 110 Apam
U TIeprojam

OCHOBHBIE JTAIIbI 3BOJHOINN
PaCTUTCIIBHOI'O U J)KUBOTHOTO MUpaA.
[TpakTrueckas padorta Ne 1
«M3yueHne HCKOMTaeMbIX OCTATKOB
pacTeHUH 1 )KUBOTHBIX B
KOJUTEKIIHSX)

CoBpeMeHHas cucrema
OpPTaHHYECKOTO MHPa
DBOJTIOIHS YeTIOBEKa
(a"TpOTIOTEHE3)

JBwxymwue cuibl (pakTopsl)
aHTPOTIOTeHe3a

OCHOBHBIE CTaUH DBOIIOLINHU
yenoBeKa

0.5

bubmunorexa LIOK
https://m.edsoo.ru/863e9cle

bubmunorexa LIOK
https://m.edsoo.ru/863e9cle

bubmunorexa LIOK
https://m.edsoo.ru/863e9cle

but6mmoreka [JOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [JOK
https://m.edsoo.ru/863ea6be

bubmuorexa [{OK
https://m.edsoo.ru/863ea8bc

bubmuorexa [{OK
https://m.edsoo.ru/863ea48e

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

bubnuorexa [JOK
https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

YenoBeueckne packl U MPUPOIHBIC bu6mmoreka [JOK
18 0
ajanTanyuy 4eJIoBeKa https://m.edsoo.ru/863eaea?
PesepBHeiil ypok. O6001IeHHE TT0
19 TeMep«BOI;HI}/IIiHOBeHI/Ie 3 A3BHUTHC 0 Bubmmorexa [JOK
p https://m.edsoo.ru/863ead44
KU3HU Ha 3eMIie»
bubmuoreka [JOK
2
0 JKOIIOTHs KaK Hayka 0 https://m.edsoo.ru/863ead44
21 Cpenpl 00uTaHus U HIKOJIOTHYECKUE 0 bu6mmoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
AobuoTtndeckne (HaKTopHhI.
JlaGopatopHnas pabora Ne 3.
«Mopdonorudyeckue 0coOEHHOCTH
. bubmuoreka [JOK
22 pacTeHuii U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTtopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIeyca)
bubmuoreka [JOK
23 b 0
HOTHHECKHE paKTOpb! https://m.eds00.ru/863eb348
OKOJIOTUYECKHE XapaKTePUCTUKU
nomysiiuu. [Tpaktuaeckas pabora
24 Ne 2 «ITomcyér mI0THOCTH 1 bubmmorexa TTOK
B . https://m.edsoo.ru/863ead44
MOMYJISILUM Pa3HbIX BUOB
pacTeHuN»
o5 Coo0riecTBa OpraHu3MOB — 0 bubnmorexa [[OK
OMOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI 0 bubnuorexa [JOK

(PxocHCcTEMBI)

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OCHOBHBIE TTOKA3aTENN

97 AKOCHUCTEMBI. JKOJIOTUYECKHUE 1 bubmuoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

but6mmoreka [JOK

28 HpHpozHsie SkocHCTEMbI 1 https://m.edsoo.ru/863ead44

but6mmoreka [IOK

29 AHTpPOIIOr€HHBIE IKOCUCTEMBI 1 https://m.edsoo.ru/863eadAd

30 buocdepa — rmobanpHas 1 bubnuoreka [IOK
AKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHUS Bubmuoreka [JOK

31 1
ouochepsl https://m.eds00.ru/863ebd16

bubmuoreka [JOK

32 YenoseuecTBo B Onochepe 3eMiaun 1 httns://m.edsoo.ru/863eadAd

33 Cocy1iecTBOBaHUE TTPUPOJIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600111IcHIE

34 TeMLII) «C006yp ecTBa u B 1 bubmorexa [TOK

o https://m.eds00.ru/863ead44
9KOJIOTHYCCKUE CHCTEMBI
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME


https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ead44

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue
/Mlon pex. Ilaceunuka B.B., AkunonepHoe o6miectBo «M31aTeascTBo
«IIpocBemieHue»

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckunii A.A., Py6mios A.M. u npyrue
/Mlon pen. Ilaceunnka B.B., Akimnoneprnoe obmectBo «M31aTenbcTBO

«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meromnueckoe rmocooue B.B. [Taceunuk

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

A-xnacc, POIL, enunas komiekius nudpoBbIX 00pa30BaTebHBIX PECYPCOB






